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(54) An ink cartridge 

(57) An ink cartridge including a flexible, rectangular 
ink bag (10) located within a case main body (30) which 
has a cover (35), wherein the ink bag (10) is attached 
on one side to an ink depletion detecting plate (20) which 
has a detecting piece (21) and a plurality of projecting 
pieces (22). The projecting pieces (22) extend from the 
outer edge of the ink bag (10) and are capable of coming 
in contact with a side wall of the case main body (30) 
when the cartridge is dropped or shaken and keep the 
deformation of the ink bag (10) to a minimum thereby 
protecting the ink bag (10) from damage during trans- 
portation. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an ink s 
cartridge that supplies ink to a recording head, and, in 
particular, to an improvement in the protection of the ink 
bag of an ink cartridge wherein the ink bag is accommo- 
dated in a case main body along with an ink depletion 
detecting plate affixed to the ink bag. 10 

Generally an ink jet recording apparatus is de- 
signed to print data by causing the recording head there- 
of to reciprocally move along the width of a recording 
sheet. Ink is supplied from an ink supply source to the 
recording head. As a result of such a construction, an is 
ink jet recording apparatus that must produce a large 
number of copies must carry a large-sized ink cartridge, 
which cannot be mounted on a carriage. Hence, the ink 
cartridge is mounted on the housing of the recording ap- 
paratus and the ink is supplied to the recording head 20 
through a tube. 

Reference is made to FIG. 16 in which an example 
of such a prior art ink jet recording apparatus is shown. 
A case main body 63 contains an ink bag 62 which in- 
cludes an ink supply port 64. Ink cartridge 61 is connect- 2s 
ed via a tube 65 to a sub tank 66 located on a carriage 
67. In this manner, ink can be supplied from the sub tank 
66 to a recording head affixed to a lower surface of the 
carriage 67. The apparatus housing 60 also contains a 
waste ink tank 70. 30 

Supplying the ink in this manner significantly in- 
creases the number of copies that can be printed by us- 
ing only one cartridge as compared with the case where 
the ink cartridge is mounted on the carriage. However, 
the large size of the ink cartridge results in a large re- 35 
cording apparatus, which is a problem. 

Unexamined Japanese Patent Publication No. Hei. 
5-16378 discloses the design of such an ink cartridge. 
An ink depletion detecting plate 69 (FIG. 17) is secured 
to the upper surface of the flexible ink bag 62 to cover 40 
part of the upper surface of the ink bag. The ink depletion 
detecting plate has a detecting piece which projects out 
from a side thereof and aligns with a window located in 
the case main body. A displacement of this detecting 
piece 69 is sensed by an ink end detector disposed on *5 
the main body of the recording apparatus. 

In an effort to overcome this problem, the ink bag 
62 has been accommodated in a housing 60 in such a 
manner that a side surface along the length of the ink 
bag 62 extends vertically with respect to the correspond- so 
ing side surface of the housing 60, thereby decreasing 
the area needed to mount the ink cartridge 61 which re- 
sults in the desired downsizing of the recording appara- 
tus. Additionally, the size of the ink bag is increased to 
use any dead space within the housing which results in ss 
an increase in the ink capacity of the recording appara- 
tus. 

The prior art ink bag has been satisfactory. Howev- 



er, an increase in the size of the ink bag results in an 
increase in the area that is not covered by the ink de- 
pletion detecting plate. Subsequently, when the ink bag 
is subjected to vibrations during transportation or if the 
ink cartridge is dropped, the area of the ink bag 62 not 
covered by the ink depletion detecting plate 69 is shaken 
at a large amplitude. This results in the collision of the 
uncovered area of the ink bag with the side walls of the 
case main body. The uncovered area of the ink bag can 
also be subjected to bending, twisting or rubbing of the 
ink bag boundary with the ink depletion detecting plate. 
Consequent damage to the ink bag can result in the 
breaking of the bag or impairment of its air shielding 
characteristics. 

Further, to prevent deformation of the ink bag and 
thereby ensure stable, consistent discharge of ink to the 
recording head, the shape of the ink bag is maintained 
by securing a flat area of the ink bag to the bottom on 
the case main body 63. Additionally, this attachment 
prevents damage to the ink bag 62 during transporta- 
tion. 

However, in some cases, shaking of the ink at the 
time when the bottom, flat surface of the ink bag is af- 
fixed to the case main body with an adhesive 68, results 
in the creation of wrinkles on the thus attached surface 
of the ink bag. These wrinkles extend parallel with the 
short side of the rectangular ink bag. Moreover, ink bags 
prepared by using a thick film to increase air shielding 
characteristics have wrinkles that do not collapse. 
These wrinkles cause problems with the flow of the ink 
resulting in the blockage of the ink to the ink supply port 
64 which in turn causes the ink to stagnate in the ink 
bag. Additionally, the wrinkles cause the ink depletion 
detecting plate to float by a certain height G from the 
bottom of the ink cartridge. This condition persists even 
when there is no more ink left in the ink bag thus pre- 
venting the accurate detection of an ink end. 

SUMMARY OF THE INVENTION 

Generally speaking in accordance with the inven- 
tion, an ink cartridge includes a case main body A flat 
flexible ink bag is formed so as to be substantially rec- 
tangular and has an ink supply port formed on a short 
side thereof. An ink depletion detecting plate is fixed to 
one of the flat regions of the ink bag and has an out- 
wardly projecting detecting piece. Another flat region of 
the ink bag is fixed to a bottom of the case. A cover cov- 
ers an opening of the case main body. In an exemplary 
embodiment, the ink depletion detecting plate has pro- 
jecting pieces on at least one long side thereof, the pro- 
jecting pieces being such as to extend outward beyond 
an outer edge of the ink bag and such as to allow front 
ends thereof to come in contact with a side wall of the 
case main body. 

A projecting piece extending outward beyond an 
outer edge of the ink bag is formed at least on a single 
side of the ink depletion detecting plate. The projecting 
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piece is a short distance from said case to come in con- 
tact with the side wall of the case main body at a short 
stroke of the ink depletion detecting plate. Short stroke 
length is defined as a distance short enough in length 
toprevent vibration in the ink bag when the cartridge is s 
shaken, dropped or the like. As a result, the amount of 
deformation of the ink bag during transportation or the 
like can be suppressed as much as possible. 

Accordingly, it is an object of this invention to pro- 
vide an improved ink cartridge capable of preventing 
damage to the ink bag due to shaking, accidental drop- 
ping and other such actions during the distribution proc- 
ess. 

Another object of the invention is to provide an im- 
proved ink cartridge capable of reliably discharging ink 
by preventing the wrinkling of the ink bag where it is at- 
tached to the case main body 

Still another object of the invention is to provide an 
improved ink cartridge capable ol correctly detecting ink 
depletion by preventing the wrinkling of the ink bag 
where it is attached to the case main body. 

A further object of the invention is to provide an im- 
proved ink cartridge capable of keeping the amount of 
deformation of the ink bag to a minimum thereby pro- 
tecting the ink bag from damage during transportation. 

Still other objects and advantages of the invention 
will in part be obvious and will in part be apparent from 
the specification. 

The invention accordingly comprises the several 
steps and the relation of one or more of such steps with 
respect to each of the others, and the apparatus embod- 
ying features of construction, combinations of elements 
and arrangement of parts which are adapted to effect 
such steps, all as exemplified in the following detailed 
disclosure, and the scope of the invention will be indi- 
cated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the invention, refer- 
ence is had to the following description taken in connec- 
tion with the accompanying drawings, in which: 

FIG. 1 is an exploded perspective view of a first em- 
bodiment of an ink cartridge constructed in accord- 
ance with the present invention; 
FIG. 2 is a top plan view of the open ink cartridge 
showing an ink depletion detecting plate with the ink 
bag constructed in accordance with the first embod- 
iment of the present invention; 
FIG. 3 is a cross-sectional view taken along line A- 
A of FIG. 1; 

FIG. 4 is a cross-sectional view taken along line B- 
B of FIG. 1; 

FIGS. 5(A) and 5(B) are cross-sectional views tak- 
en along line B-B of FIG. 1, showing the relationship 
between the ink bag and the case main body when 
the ink bag and the case main body have been 



shaken horizontally and vertically; 
FIG. 6 is an exploded perspective view illustrating 
a second embodiment of an ink cartridge construct- 
ed in accordance with the present invention; 
FIG. 7 is a cross-sectional view taken along a line 
C-C of FIG. 6: 

FIG. 8 is a perspective view of a cover of the case 
main body constructed in accordance with a third 
embodiment of the invention; 
FIG. 9 is a partially cutaway exploded perspective 
view of a fourth embodiment of an ink cartridge con- 
structed in accordance with the present invention; 
FIG. 10 is a cross-sectional view taken along line 
D-D of FIG. 9; 

FIG. ItA is a diagram showing an ink bag used in the 

invention with no ink charged therein; 

FIG. IIB is a diagram showing an ink bag with ink 

charged therein and with the opening thereof 

sealed; _ _ 

FIG. 12 is a diagram showing an ink filled ink bag 

and case before the ink bag is placed within the 

case main body in accordance with the invention; 

FIG. 13 is a sectional view showing a depleted ink 

bag secured to a case main body in accordance 

with the invention; 

FIG. 14 is a sectional exploded view of an ink car- 
tridge constructed in accordance with a fifth embod- 
iment of the present invention; 
FIG. 15 is a sectional view of an ink cartridge con- 
structed in accordance with a sixth embodiment of 
the present invention: 

FIG. 16 is a diagram showing an ink jet recording 
apparatus having an ink cartridge accommodated 
in a case in accordance with the prior art; and 
FIG. 17 is a diagram showing an ink cartridge with- 
out any ink in an ink bag secured to a case main 
body in accordance with the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference is made to FIG. 1 which illustrates an ink 
cartridge, generally indicated as 1, constructed in ac- 
cordance with a first embodiment of the invention. Ink 
cartridge 1 includes a case main body 30, a flat, flexible, 
rectangular ink bag 10 with ink sealed therein and an 
ink depletion detecting plate 20. Ink depletion detecting 
plate 20 has an extending detecting piece 21 on a long 
side thereof. The detecting piece 21 serves to operate 
an ink depletion detector, not shown, constructed of a 
light switch or similar device. Case main body 30 ac- 
commodates the ink bag 10 and the ink depletion de- 
tecting plate 20. A cover 35 seals an open end of case 
main body 30. 

The front surface of the ink bag 10 facing the open 
end of the case main body 30 is affixed to ink depletion 
detecting plate 20 with an adhesive, a pressure sensi- 
tive adhesive double coated tape or by similar means, 
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not shown. The rear surface of the ink bag 10 is affixed 
to the bottom of case main body 30 with an adhesive 
34, a pressure sensitive adhesive double coated tape, 
or by similar means. The adhesive is such that it allows 
the ink bag 10 to be released from the case main body 
30. 

Further, in a preferred embodiment, ink bag 10 is 
constructed of an aluminum laminated film formed by 
interposing an aluminum foil between two films, e.g., a 
nylon film on the outer side and a polyethylene film on 
the inner side so that gas barrier characteristics can be 
ensured. The aluminum laminated film has an opening 
on a short side thereof. A conduit 1 4, allowing a molded 
ink supply port 11 to be attached thereto, is attached to 
an opening on the short side of ink bag 10 by thermal 
fusion. 

A flat region 200 of ink bag 1 0 forms a front surface 
side of the ink bag 10, the surface facing the open end 
of case 30. Positioning marks 13 are provided on flat 
region 200 and provide support for the ink depletion de- 
tecting plate 20. The positioning marks 13 facilitate the 
positioning of the detecting piece 21 found on the ink 
depletion detecting plate 20 by causing the detecting 
piece 21 to confront a window 31 located in the bottom 
of the case main body 30. 

Further, the ink depletion detecting plate 20 is con- 
structed of a thin plate having a rigidity such that it fol- 
lows any deformation of the ink bag 10 caused by a 
change in the amount of ink in the ink bag 10. The four 
corners of the ink depletion detecting plate 20 are cham- 
fered to have rounded portions 23 (FIG. 2). Additionally, 
the ink depletion detecting plate has projecting pieces 
22 formed at least on a long side of detecting plate 20 
opposite the long side on which the detecting piece 21 
is formed. The projecting pieces 22 are located at posi- 
tions that allow the front ends thereof to extend beyond 
an outer edge 1 2 of ink bag 1 0 and come in contact with 
the wall side of the case main body 30. 

Further, as shown in FIG. 2, the width c of detecting 
plate 20 and the length d of detecting plate 20 are set 
to values that are 0.6 times or greater, or more prefera- 
bly, 0.6 to 0.9 times the width C and the length D of an 
ink containing region of the ink bag 1 0 when ink bag 1 0 
is filled with ink. c represents the short length (width) of 
the ink depletion detecting plate 20, d. represents the 
long length of the ink depletion detecting plate 20, C rep- 
resents the short length (width) of the ink bag 10, and D 
represents the long length of the ink bag 1 0. Additionally, 
the area of the ink depletion detecting plate 20 is defined 
to values that are 0.3 times or greater, or more prefera- 
bly 0.4 to 0.8 times the area of a flat region 200 of the 
ink bag 10. 

Setting the area of the ink depletion detecting plate 
20 slightly smaller than that of the ink containing region 
200 of the ink bag 10, results in the ability to smooth out 
any wrinkles and slack that may be formed on the ink 
bag 10 when there is a small amount of ink in the ink 
bag 10. This in turn helps in the proper discharge of ink 



and allows for the correct detection of ink depletion. 

As shown in FIG. 3, the case main body 30 has a 
sloped portion 32 on the bottom of case 30 at an end of 
case 30 on the side opposing the ink supply port 11 of 
5 ink bag 1 0. This sloped portion 32 has a downward slop- 
ing surface which faces the opening of the case main 
body 30. The opposite surface thereof forms a recess 

33 so that the sbped portion 32 can fit the shape of a 
swollen portion 15 of the ink bag 10. This arrangement 

10 within the case main body 30 allows for the attachment 
of the ink bag 1 0 to the bottom thereof with the adhesive 

34 or similar means. This adhesion is made so as to be . 
separable. 

As shown in FIG. 4, there are a plurality of projec- 
ts tions 36 on the back of the cover 35. When the ink bag 
10 is filled with ink, these projections 36 are substantially 
in contact with a front surface, facing cover 35, of ink 
depletion detecting plate 20. These projections 36 are 
made preferably of elastic bodies and _are scattered 
20 around so as to enhance the ability of the ink depletion 
detecting plate 20 to coincide with the flat region of the 
ink bag 10. 

In this first embodiment, the ink cartridge 1 is as- 
sembled by affixing an ink filled ink bag 1 0 to the bottom 

25 of the case main body 30 with an adhesive 34 or a similar 
material. The four corners of the ink end detecting plate 
20 are aligned with the positioning marks 13 of the ink 
bag 1 0. The ink depletion detecting plate 20 is then se- 
cured to the exposed surface of the ink bag 10 with a 

30 pressure sensitive adhesive double coated tape or a 
similar material. This results in the positioning of the de- 
tecting piece 21 in alignment with and confronting the 
window 31 of the case main body. As a final step, the 
opening of the case main body 30 is sealed by affixing 

35 the cover 35 to the top of the case main body 30. 

FIGS. 5Aand 5B depict an inkfilled ink bag 10 being 
subjected to pressure vibrations in the directions of ar- 
rows O, P during transportation or the like. The inertia 
of the ink filled ink bag 10 causes the application of this 

40 force to result in the vibration of the ink bag 1 0 along the 
width of the ink bag 10. However, since the upper sur- 
face of the ink bag 10 is fixed integrally to the ink deple- 
tion detecting plate 20 over a wide region, and since the 
projecting pieces 22 of the ink depletion detecting plate 

45 20 come in contact with the side wall of the case main . 
body 30 with extremely short displacements, the ink bag 
10 is checked from shaking. 

Further, when the ink cartridge 1 is subjected to vi- 
brations in directions indicated by the arrows Q, in FIGS. 

50 5(A), 5(B), the ink bag 10 tends to vibrate in the direc- 
tions of thickness. However, the ink bag 10 has the lower 
surface thereof fixed to the bottom of the case main body 
30 over a wide region with the adhesive 34 and has the 
upper surface thereof fixed over a wide region by the ink 

55 depletion detecting plate 20 that is pressed by the plu- 
rality of projections 36 arranged on the cover 35. There- 
fore, the ink bag 10 is also prevented from shaking. As 
a result of these actions, the ink bag 10 can be reliably 
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checked from shaking when transported or dropped. 

Additionally, the four corners of the ink depletion de- 
tecting plate 20 come in contact with the ink bag 10 over 
a wide area of the rounded portions 23 as depicted in 
FIG. 2. Therefore, there is no likelihood that the ink bag s 
10 will be damaged by scratching. 

Further, the ink bag 10 has the ink supply port 11 
fixed to the case main body 30. The side opposite the 
ink supply port 11 is supported by a sloped portion 32 
on the bottom of the case main body 30 as shown in io 
FIG. 3. The ink bag 10 has a shape regulated by the ri- 
gidity thereof. Thus, the exposed region of the ink bag 
1 0 amounting to about 20% of the width extending be- 
tween long sides of the ink depletion detecting plate 20 
can be checked from being deformed wherever possi- 
ble. Hence, damage caused to the ink bag 1 0 by bend- 
ing, twisting, and rubbing that tended to occur at the 
boundary of the ink bag 1 0 with the ink depletion detect- 
ing plate 20 in the prior art can be prevented. 

Moreover, in the prior art when the ink cartridge 1 20 
is attached to the recording apparatus, the ink bag 10 
gets deformed. On the other hand, in the present inven- 
tion, the ink depletion detecting plate 20, which is in con- 
tact with the ink bag 10 on almost all the region, causes 
the ink bag to maintain a uniform shape resulting in the 25 
gradual consumption of the ink in the ink bag 10. As a 
result, even with a minimal amount of ink in the ink bag 
10, the ink is discharged in a smooth manner. Addition- 
ally, such an arrangement is capable of correctly detect- 
ing an ink depletion when all the ink in the ink bag 10 is 30 
consumed. 

Once the ink in the ink cartridge 1 has been con- 
sumed and an inkdepletion is detected, the ink cartridge 
can be removed from the housing of the recording ap- 
paratus by hooking a finger in the recess 33 formed on 
the bottom of the case main body 30. Thus, the ink car- 
tridge 1 can be withdrawn Irom the recording apparatus 
main body with ease. 

The ink depletion detecting plate 20 is designed so 
as to have substantially the same size as the flat region 
of the ink bag 10 in the aforementioned embodiment. If 
each side of the ink depletion detecting plate 20 is set 
to a size so as to project beyond the outer edge of the 
ink bag 10 toward the side wall of the case main body 
30, the projecting pieces 22 can be made as short as 
possible or dispensed with entirely. 

Reference is now made to FIG. 6 in which a car- 
tridge 100 constructed in accordance with a second em- 
bodiment of the invention is provided. Like structure is 
identified by like numerals. Ink cartridge 100 has a case 
main body 30 having a sloped portion 32' on the bottom 
of case 30 at the side of case 30 at which the ink supply 
port 11 is to be positioned. Sloped portions 32, 32' fit the 
shapes of the swollen portions 15 of the ink bag 10 as 
depicted in FIG. 7. The case main body 30 contains the 
ink bag 10 therein in such a manner that the ink bag 1 0 
is separably fixed to the bottom thereof with the adhe- 
sive 34 or a similar material. 



Further, the cover 35 has sloped portions 37, 37' on 
the bottom thereof that are disposed in confronting re- 
lationship with the sloped portions 32, 32' formed on 
case main body 30. The sloped portions 37. 37' are pro- 
vided so as to fit swollen portions 1 5 of the ink bag 10 
facing cover 35. The sloped portion 37 located on the 
opposite side of the ink supply port 11 is created by form- 
ing a recess 38 on the cover 35 : and provides an addi- 
tional handle for attaching and detaching the ink car- 
tridge 1 along with the confronting recess 33. 

When the ink cartridge 100 is subjected to vibra- 
tions in directions indicated by the arrows R as shown 
in FIG. 7, the ink bag 1 0 receives a force along the length 
thereof. Under such circumstances, the ink depletion 
detecting plate 20 comes in contact with the sloped por- 
tions 37, 37' formed on the cover 35 before it can move 
a great distance resulting in extremely small displace- 
ments. In addition, the ink bag 10 has both surfaces 
thereof supported by the sloped portions 37, 37' and 32, 
32'. Therefore, the shaking of the ink bag 10 can be 
checked. 

Reference is now made to FIG. 8 which shows an 
ink cover 1 35 constructed in accordance with a third em- 
bodiment of the invention. Like numerals are utilized to 
indicate like structures. A plurality of ribs 39, 39' are dis- 
posed on opposed sides of cover 1 35 at the width (short 
side) of ink bag 10 so as to cover almost all the length 
of the short sides of ink bag 10. This results in the for- 
mation of slopes that fit the shapes of the swollen por- 
tions 1 5 of the ink bag TO. 

Accordingly, the ribs 39, 39' support the shapes of 
the swollen portions 15 of the ink bag 10 thereby check- 
ing the shaking of the ink bag 10 as a whole. Further 
the absence of a recess on the cover 135 permits the 
surface of the cover 1 35 to be flat, which in turn allows 
for the bonding of a large adhesive label on the cover 
135. 

Reference is now made to FIGS. 9 and 10 in which 
an ink cartridge, generally indicated as 300, constructed 
in accordance with a fourth embodiment of the invention 
is shown. Like numerals are utilized to indicate like 
structure. Ink cartridge 300 includes a flat back member 
16 secured to almost all the region of one of the flat re- 
gions of the ink bag 10. The back member is designed 
so as to be fixed to the bottom of the case main body 
30 with the adhesive 34. 

Reference is now made to FIGS. 11(A) and 11(B) 
in which charging ink bag 10 in accordance with the in- 
vention is shown. Ink bag 10 has an ink charge opening 
10a arranged therein as shown in FIG. 11(A). The back 
member 15 is large enough to cover the majority of the 
flat surface when the ink bag 10, with the ink filled there- 
in, is accommodated in the case main body 30. Back 
member 1 6 is prepared and then stuck to the surface of 
the ink bag 1 0 on the side that is fixed to case main body 
30, with the long sides of the ink bag 10 expanded, using 
the adhesive 34, a pressure sensitive adhesive double 
coated tape, or the like. This is done before the ink is 
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charged into ink bag 10. 

Next, the ink bag 10 is suspended with the ink sup- 
ply port 11 facing downward, and a predetermined 
amount of ink is charged into the ink bag 1 0 in the open- 
ing 10a. The opening 10a is then sealed by thermal fu- 
sion or a similar method, as shown in FIG. 11(B). This 
completes the preparation of the ink bag 10. 

Reference is now made to FIG . 1 2 in which the con- 
tinued assembly of ink cartridge 1 is shown. Ink bag 10 
is then kept flat by one surface of the back member 16 
and the other surface of the back member 16 is fixed to 
the bottom of the case main body 30 with the adhesive 
34 or the like. Therefore, even if the ink is shaken during 
assembly, ink bag 10 is fixed to the case main body 30 
without any wrinkling because the fixing surface of the 
ink bag 10 is kept flat by the back member 16. 

The ink cartridge 1 constructed in this manner has 
flat regions of the ink bag 10 that are wrinkle free and 
flat. Thus, the ink within the ink bag 10 is correctly dis- 
charged to the ink supply port 11. Furthermore, upon 
consumption of the ink. both surlaces of the ink bag 10 
are brought into intimate contact with each other without 
being disturbed by wrinkles as shown in FIG. 13. Any 
remaining ink can be sensed by the ink depletion de- 
tecting plate 20 in accordance with the displacement of 
the detecting piece 21 . 

Reference is now made to FIG. 14 in which an ink 
cartridge, generally indicated as 400, constructed in ac- 
cordance with a fifth embodiment of the invention is pro- 
vided. Like numerals are utilized to indicate like struc- 
ture. Ink cartridge 400 includes a back member 17 af- 
fixed to a flat region of ink bag 10. A plurality of projec- 
tions 18 are arranged on back member 17. Recesses 
41 are formed on the bottom of a case main body 40 so 
as to receive the projections 18. As a result of this con- 
struction, the ink bag 10 can be correctly located on the 
case main body 40 only by positioning the projections 
18 of the back member 17 with respect to the recesses 
41 on the case main body 40 and engaging the former 
with the latter. 

Reference is now made to FIG. 15 in which an ink 
cartridge, generally indicated as 500, constructed in ac- 
cordance with a sixth embodiment of the invention is 
provided. Like numerals are utilized to indicate like 
parts. Ink cartridge 500 includes a case main body 50. 
A plurality of retaining members 51 are arranged on the 
inner side surfaces of case main body 50. A back mem- 
ber 19 is secured to a flat surface o( the ink bag 10 and 
is releasably secured to the case main. body 50 by re- 
taining members 51. As a result of this construction, 
when the back member 1 9 is pushed into the bottom of 
the case main body 50, both end portions of the back 
member 1 9 are fixed by the retaining members 51 . 

In each of the aforementioned embodiments, the 
back member is bonded to the flat surface of the ink bag 
10 before charging the ink into the ink bag 10. However, 
the back member may be bonded to the flat region of 
the ink bag even after the ink has been charged into the 



ink bag. This can be done without any wrinkling as long 
as the ink bag with the ink filled therein is placed on a 
flat plate and tension is applied in all directions of the 
ink bag in order to prevent any shaking of the ink bag. 

5 By providing a flat flexible ink bag that is formed so 
as to be substantially rectangular and that has an ink 
supply port formed on one short side thereof; an ink de- 
pletion detecting plate that is fixed to one flat region of 
the ink bag and that has an outwardly projecting detect- 

io ing piece; a case main body that accommodates the ink 
bag while fixing the other flat region of the ink bag to the 
bottom thereof; and a cover that covers an opening of 
the case main body, and as arranging, on at least one 
long side of the ink depletion detecting plate, projecting 

is pieces such as to extend outward beyond an outer edge 
of the ink bag and such as to allow front ends thereof to 
come in contact with a side wall of the case main body 
vibration of the ink bag may be checked. Because, the 
projecting pieces formed on the ink depletion detecting 

20 plate come in contact with the side wall of the~~case main 
body at short strokes, so that the ink bag can be reliably 
prevented from being damaged by the ink depletion de- 
tecting plate while suppressing deformation of the ink 
bag at the time the ink bag is subjected to vibrations due 

25 to transportation or the like the integrity of the ink bag is 
preserved. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de- 
scription, are efficiently attained and, since certain 

30 changes may be made in carrying out the above process 
and in the construction set forth without departing from 
the spirit and scope of the invention, it is intended that 
all matter contained in the above description and shown 
in the accompanying drawings shall be interpreted as 

35 illustrative and not in a limiting sense. 

It is also to be noted that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described and all statements of 
the scope of the invention which, as a matter of lan- 

40 guage, might be said to fall therebetween. 



Claims 

45 1. An ink cartridge suitable for use in an ink recording 
apparatus, said ink cartridge comprising: 

a case main body having an opening and a side 
wall; 

so a flat, flexible ink bag, said ink bag being sub- 

stantially rectangular in shape, said ink bag 
having at least a first flat surface, said first flat 
surface being affixed to said case main body; 
an ink depletion detecting plate affixed to a sec- 

55 ond flat surface of said ink bag, said second flat 

surface being located on a side of said ink bag 
opposed to said first flat surface, said ink de- 
pletion detecting plate having a plurality of pro- 
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jecting pieces projecting from at least one side 
thereof, said ink bag having an outer edge, said 
projecting pieces extending sufficiently beyond 
the outer edge of said ink bag to permit a front 
end of said projecting pieces to come in contact 
with the side wall of said case main body upon 
movement of said ink cartridge in at least a first 
predetermined direction; and 
a cover for covering the opening of said case 
main body, said cover being located on the 
same side of said ink bag as said ink depletion 
detecting plate, said cover preventing move- 
ment of said ink bag in at least a second pre- 
determined direction. 

2. An ink cartridge according to claim 1, wherein the 
width of said detecting plate and the length of said 
detecting plate are 0.6 times or greater the width 
and the length of an ink containing region of said 
ink bag when said ink bag is filled with ink. 

3. An ink cartridge according to claim 1 5 wherein an 
area of said detection plate is at least 0.3 or more 
times an area of said flat surface of said ink bag. 

4. An ink cartridge according to claim 1 , wherein said 
ink depletion detecting plate has corners, the cor- 
ners being formed as rounded portions. 

5. An ink cartridge according to claim 1, further com- 
prising a plurality of projections affixed to said cover, 
said projections being adapted to contact with said 
ink depletion detecting plate. 

6. An ink cartridge according to claim 1 , wherein said 
case main body has a sloped portion adapted to re- 
ceive a swollen portion of said ink bag. 

7. An ink cartridge according to claim 6, wherein said 
sloped portion is formed of a recess of said case 
main body. 

8. An ink cartridge according to claim 1, further com- 
prising a sloped portion formed on said cover and 
adapted to receive a swollen portion of said ink bag. 

9. An ink cartridge according to claim 8, wherein said 
sloped portion is formed of a recess of said cover. 

10. An ink cartridge according to claim 1 , further com- 
prising a plurality of ribs formed on said cover, said 
ribs having a slope adapted to receive a swollen 
portion of said ink bag. 

11. An ink cartridge according to claim 1, further com- 
prising a plurality of positioning marks located on a 
flat surface of said ink bag to ensure an accurate 
predetermined positioning of said ink depletion de- 



tecting plate, whereby said detecting piece aligns 
with a window formed in the bottom of said case 
main body. 

5 12. An ink cartridge according to claim 1 , further com- 
prising a flat back member secured to the flat sur- 
face of said ink bag not affixed to said ink depletion 
detecting plate, said back member being affixed to 
substantially all the area of said first flat surface, and 

10 wherein said back member is affixed to the bottom 
of said case main body. 

13. An ink cartridge according to claim 12, further com- 
prising an adhesive disposed between said flat 

is back member and said case main body. 

14. An ink cartridge according to claim 1 2, further com- 
prising a retaining member formed on said case 
main body, said retaining member releasably secur- 

20 ing said flat back member to said case main body. 

15. An ink cartridge according to claim 7, further com-, 
prising a second sloped portion formed on said case 
main body adapted to receive another swollen por- 

2S tion of said ink bag. 

16. An ink cartridge according to claim 1 2, further com- 
prising projections formed on said flat back mem- 
ber, and recesses formed on said case main body 

30 for receiving said projections. 

17. An ink cartridge according to claim 1, further com- 
prising a detecting piece attached to and projecting 
from an edge of said ink depletion detecting plate. 

35 

18. A method of constructing an ink cartridge compris- 
ing: 

providing an ink bag with an ink supply port at 
40 one end and an ink charge opening at an op- 

posite end; 

affixing a back member to a flat side of said ink 
bag; 

suspending said ink bag with said ink supply 
45 port facing downward and charging a predeter r 

mined amount of ink into said ink bag via said 

ink charge opening; 

sealing said ink charge opening; 

keeping said ink bag flat with said back mem- 
so ber; and 

affixing said back member to the bottom of a 

case main body. 

19. A method according to claim 18, wherein said back 
55 member is large enough to cover the majority of 

said flat surface of said ink bag. 

20. A method according to claim 18, wherein said back 
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member is affixed to said ink bag using an adhesive. 

21. A method according to claim 18, wherein said ink 
charge opening is sealed by thermal fusion. 

22. A method according to claim 18, wherein said back 
member is affixed to the bottom of said case main 
body using an adhesive. 
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(54) An ink cartridge 

(57) An ink cartridge including a flexible, rectangular 
ink bag (10) located within a case main body (30) which 
has a cover (35), wherein the ink bag (10) is attached 
on one side to an ink depletion detecting plate (20) which 
has a detecting piece (21 ) and a plurality of projecting 
pieces (22). The projecting pieces (22) extend from the 
outer edge of the ink bag (1 0) and are capable of coming 
in contact with a side wall of the case main body (30) 
when the cartridge is dropped or shaken and keep the 
deformation of the ink bag (10) to a minimum thereby 
protecting the ink bag (10) from damage during trans- 
portation. 
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The ink cartridge having a case main body, a flat, flexible 
ink bag* an ink depletion detecting plate fixed to the ink 
bag and a cover for covering the case main body. The ink 
depletion detecting plate having portions projecting from 
the sides sufficiently beyond the outer edge of the ink bag 
to contact the side wall of the main case when the ink 
cartridge is moved. 



2. Claims: 18-22. 

A method of constructing an ink bag having an ink supply 
port at one side and an ink charge opening at an opposite 
side, by affixing a back member to a flat side of the ink 
bag, suspending the ink bag and charging it with an amount 
of ink, sealing the ink charge opening, keeping the ink bag 
flat with the back member and fixing the back member to the 
bottom of a main case. 
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5 



0634403A3_I_> 



